Abstract The present research work was carried out to appraise the variations in the chemical composition, antimicrobial and haemolytic activities of hydro-distilled essential oils from peels of three Citrus cultivars including Citrus reticulata (Kinnow), Citrus sinensis (Mussammi), and Citrus x sinensis (Red blood orange). The essential oil yield from the peels of these cultivars was found to be 0.86, 1.70 and 1.07 %, respectively. Overall, the major chemical constituents (GC-FID analysis) in the peel essential oils of C. reticulata, C. sinensis and C. x sinensis were identified to be limonene (46.30-54.57%), geraniol (10.02-24.00 %) and citraniol (10.05-14.00%). Among the oils tested, peel essential oil of C. reticulata exhibited maximum zone of inhibition against bacterial strains whereas that of C. x sinensis against fungal strains. The tested peel essential oils exhibited small extent of haemolytic activity (0.29 to 1.09%) indicating negligible cytotoxicity. The antibacterial, antifungal and haemolytic activities of the tested Citrus peel essential oils varied considerably (p<0.05) among cultivars depending upon the variable composition of the oils.
Citrus fruits are valuable food commodity which is popular across the world due to high nutritional value and medicinal benefits. Several in-vitro and in-vivo studies have indicated Citrus fruits to be useful against chronic diseases such as cancers and cardiovascular diseases due to the presence of high amount of vitamin C and phenolic bioactives with antioxidant potential [7] . As results of large scale Citrus fruit consumption, huge amount of peels are generated annually, which are often discarded as agro-waste instead of revalorized into value-added products. According to estimates, processing of Citrus fruit generates peels and membrane residues containing about 40- 
Disc diffusion method
The antimicrobial activity of the essential oils was evaluated by disc diffusion method [4, 5] . Briefly, a 100 µL tested microorganism's suspension, having 10 7 colony-forming units (CFU)/mL of bacteria and 10 6 spores/mL of fungi, were spread on NA and PDA medium, respectively. The compound's solution was added in filter discs (6 mm in diameter) and employed on the agar plates which had formerly been inoculated with the tested microorganisms. (Table 4) Furthermore, the variable susceptibilities of the tested organisms to citrus peel essential oils might be ascribed to the variations in the rate of essential oil constituent's penetration via the cell wall and cell membrane components of organisms [44] [45] [46] . This indicates that antimicrobial activity of the tested Citrus EO's are not only cultivars dependent nevertheless this potential is also dependant on the genetic make of the microbial strains [47] . Cytotoxic /haemolytic activity Essential oils from peels of different Citrus cultivars exhibited negligible cytotoxicity (0.29-1.09%) as compared to positive control, Triton X-100 which offered 100% haemolytic activity as expressed in (Table 5) . 
